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BIOASSAY OF 1,1, -TRICHLOROETHANE
FOR POSSIBLE CARCINOGENICITY

Carcinogenesis Program, Division of Cancer Cause and Prevention

~

National Cancer Institute
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f Novemver 1976
; CONTRIBUTORS: This report presents the results of the carcinogenesis bio-
| assay conducted under che direction of the Carclnogen Bioassay and Program
o . \ '

i Resources Branch, Carcinogenesis Program, Division of Cancer Cause and
; Prevention, MNational Cancer Institute (NCI), Bethesda. Maryland. This

: research was conducted at Hazleton Laboratories America, Inc., Vienna,

Virginia, initiaily under direct contract to the NCI and currently under a

subcontract to Tracor Jitco, Inc., prime contracter for the NCI .

' Carcinogenesis Bioassay Prqgram.

The results of this study were reviewed and this report was prepared at
Tracor Jitco. Those responsible for the report are the toxicologists, Drs.

W. E. MacDonald?, and Jane F. RobensZ; the technical editor, Dr. E. W.

cunbergz; and the technical writer, Ms. B. G. J. Roqsz.

The experimenial design, including doses, was determined by the NCI Project

Officers, Drs. J. H. Weisburgerl:4 and E. K. Weisturger!. The priacipal
investigators for the contract were Drs. M., B. Povers3, R. W, Voelker3, W.

‘A. Olsond»3, and W, M. Weatherholez3s6, Chemical analysis was performed

114
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by Dr. C. L. Guyton3'7; the technical supervisor of animal treatment and

observation was Ms. K. J. Petrovics3,

The pathologic examinations were done by the Hazleton Laboratories America,
1nc.3, and the Experimental Pathology Laboratories8. The histopathologic
evalustion was conducted by Dr. D. A, Wililgan? and reviewed hy Dr. C. N.

Barron2,

Compilation of individual animal survival, pathology, and summary taSles
vas petf&rned bi EG6G Mason Research InstitutelO; the statistical analysis
vas petforned'by Dr. J. R. Jotiner2, using methods selected for the Bioassay
Program by Dr. J. J. Gartll., This report was reviewed by members of the

parcicipating organizationsl-2'3.

lcarcinogenesis Program, Division of Cancer Cause and Prevention, National
Cancer Institute, ﬁational Institutes of Health, Bethesda, Maryland.
27racor Jitco, Inc., 1776 E. Jefferson Street, Rockville, Maryland.
3Mazleton Laboratories America, Inc., $200 Leesburg Turnpike, Vienna,
Virginia.

4Nov with the Naylor Dana Institute for Disezse Pteven;ion. Anerican Health
lound;ttoq. Hawmond House Road, Valhalla, New York.

SNow with the Center for Regulatory Services.‘2367 Paddocs Lane, Reston;
Virginia. |
bNow with the Department of Food Science and Wutrition, Commonwealth of
Hpaluchulettl. University of [lassachusetts, Amherst, Masgschusetts,
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TNow with Rhodia, Inc., 23 Belmont Drive, Somerset, New Jersey.
8Experimental Pathology Labtoratories, 17 Pine Street, Herndon, Virginia.
9Donald A. Willigan, Inc., 730 Park Avenue, Bound Brook, New Jersey.

10EGsG Mason Research Institute, 1530 East Jefferson St., Rockville,

Maryland.

llFfeld Studies and Scatistics, Nivision of Cancer Cause and Prevention,

National Cancer Institute, National Institute of Health, Bethesda,

Maryland.
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The carcinogenesis bioassay of technical grade 1,l,l-trichloroethane was
conducted using Osborne-Mendel rats and B6C3Fl mice. 1,1,1-Tri'hloroethane
was administered oraliy by gavage in corn oil to 50 an_imals'of each gex and

species at two dose levels 5 days per week for 78 weeks.’

Rats: The experiment‘ was originally'started using doses of 3,000 and l.ISOO
mg/kg of body weigﬁt. After a few weeks rhe study was terminated, and the
animals discarded because of marked signs of intoxication. The experiment
was reetarted with rats 7 weeks of aée r.h.at_ were put on doses of 1,500 and
750 mg/kg. There Qas a moderate depression of body weight in the firstc
'year of the study. Dux;ing t.he second year a yellos‘I discoloration. of the
fur of the lo_wer'abdomg.n and increased eye and nasal discharge and dyspnea
were noted. Both males and femaies given the test chemical exhibi_ted early
mortality when compared with the untreated controls, and the atatiatics.l
test for dose-related trend was significanp (P < 0.04). All surviving

animals were killed at 117 weeks of age.

Mice: liale and f.emale weanlings were start;d on test at 5 weeks of age and
killed at 96 weeks of age. Initially, the doses for male and female mice
were &,Ooonand- 2,000 mzg/kg bndy weight. During the 10th week of the siudy,
doses were lﬁcre;sed to 5,000 and 2,500 mg/kg, since the animals appa;-ently
coyld toietate'a higher dése. Doses were again increased at week .20 to
6,000 and 3,000 mg/kg and maintained at these levels to the end of the
study. Time-weighted average doses for the high- and low-dose micle.:.vere.
regpectively, 5,615 aﬁd 2,807 mg/kg. There was a moderate depression of

body weight throughout the study in both sexes of mice, and the survival

Preceding pags bank vit
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was significantly decreased. In tha female mice, there was a positive

dose~related tread (P = 0.002) in the proportions surviving.

A variety of ,neoﬁlasms were represented in both l.l,l-crichloroethane-
treated ‘an! matched-control rats and mice. However, each type of neoplasm
has been encountered previously as a lesiqn in untreated rats or mice.
The neoplasms observed are not believed attributable to 1,1,1-trichloro-
.ethane exposure, since nolrelation;hip was established between the dosage
groups, the épecies, sex, type of ‘neoplasm, or .the site of occurrence.
Even 1if such a relationship were inferred, 1t would be 1n§ppropriate to
make an assessm#nt of .carrinogenicity of 1,1,l-trichloroethane on the basis
of this test, because of the abbteyiatéd life spans of both the rats and

the mice.
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1.0 INTRODUCTION

1,1,1-Trichlorcethane (commonly cslled methylchloroform) is one of a group

of halogenzted hydrocarbons selected for testing in the Carcinogenesis

Bloassay Program. The rationale for its 3election includes its structural

relationship to carbon tetrachloride, its wide use in industry, its ex-
tensive exposure of humans, and the incomplete knowledge of' its
carcinogenic * potential. In 1959 Br;.awning reported that l.l.l-tri—-
chloroethune was replacing the more toxic tndustrial solvents: trichloro-
ethylene, tetrachloroethylene, and carbon tetrachloride, Furthermore a
growing market has developed. for 1,1,l-trichloroethane after reports
suggested the carcinogenicity of carbon tetraﬂﬁ}loridé (Reuber and Glover,
1970; Lella Porta et al., 1961; 'Eschenbtenne:.' and .Miller. 1946) and of
t.richlotoethylene- (National Cancer Institute, 1276). In the years 1970
through 1973, domestic sales grew fron; 327 to 566 million pounds (Chemical
‘Econo'mics Handbook, 1975). The Environmental Protection Agency permits
l,l.l-trichloroethaﬁe to be used as a solvént or cosolvent in pesticide
formulations for the postharvest fumigation of cirrus fruits (U.S.
Environmental Protection Agency;' 1972). The linited States Occupational
Standard requires that no worker be exposed to a concentration in excess of

350 -ppm by volume, or 1,900 mg/m3 determined as a time-wejighted average:

exposure over an 8-hour workday (U.S. Dept . of Labor, 1974).
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: 2.0 MATERIALS AND METHODS
Chemicals

Two batches of technical grade l.l.l-tfichloroe:hang were purchased free
Aldrich Chemical Company, Inc., Milwaukee, Wisconsin. The gufity was
checked by hazleton Labor;:ories America, Inc., Vienna, Virginia, using
gas-liquid chroma:ography'ﬁglc) and infrared specttophotometry. Analyses
by glc showed ;hatA both batches contained approximately 95% 1,1, l-tri-
chloroethane an& 32 p-dioxane, an iahibitor routinely added to commercial
preparations of l.l,l-étichiéroetbane. The remaining 2% of the glc peak
area cbntaidéd several minor 1mputiti¢s. two of which may have been
l.l-dichloroeéhéne ‘and 1, l1-dichloroethylene. . Throughout this report, the
term 1,1,l-trichloroethane 1is used to represent theA technical grade

material.

Dosage Preparation

Fresh solutions of I,l,l-trichloroethane in corn oil in amounts sufficieént
to dose all animals ‘were prepared weekly, sealed, and rcfrigerated to
reduce volafilization. The concentration of 1,1, l-trichloroethane in corn
oil was 752 for rats and 40-60X for mice. Duke'éa corn oil was purchased
from a distributor, C. F. Sauer Co., Richmond, Virginia. Dosing was
conducted under a hood to minimize egtraneous exposure of other animals and

laboratory personnel.
Animals

The Osborne-Mendel rat was selected because of the experience gained by the

Food and Drug Administration, where this stréin has been used for many

2
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years as a gzeneral-purpose test animal. In addition, it was known to be
sensiiive to the carcinogenic 2ffects of carbon tetrachloride administered
By subcutaneous injection (Reuber and Glover, 1970). The B6C3Fl hybrid

mouse was selected because it has been extensively used by NCI for

.carcinogenesis bioassays.

Rats and mice of both sexes, obtained through cbntracts of the Division of
Cancer Treatment, National Cancer Institute, were used 'in these tests. Th2
Osborne-Mendel rats, and the B6C3F] hybrid. mice were obtained frum the
Char‘les River Breediug Laboratories, Inc., Ui}mington, Massachusetts. ‘Upon
receipt, animals were quarantined for at least 10 days, determined to be

free from observable disease or parasites, and aséighed to the various

experimental and control groups. i

Animal Maintenance

All animals were housed‘ in temperature- and hqnidity-controlled rooms.
Incoming air was filtered through 2-inch-thick disposable fiberglass
filters at a rate of 12 changes of room air per hour. Lighting was
providedAon a li-hour-per-day cycle. , Rats. were individually housed in

suspended steel, wire-mesh cages, and mice were in polypropylene cages

equipped with filter tops. Ten mice were housed in each cage. Clean cages '

with bedding (Sanichipﬁ; mazufactured by Shurfire) were provided twice

each week for mice; rats were given clean wire cages weekly.

Food hoppers were changed and heat-sterilized once a week for the first 10

weeks and once a month thereafter. Heat-sterilized glass water bottles

were provided twice a week for rats and three times a week for mice. Food




S —

)

. . 928%

(Hayneﬁo Laboratory Blox Meal) and qatér were consumed ad libjitun. Racks

were repositioned in the room oa a weekly basis.

Housed in the same room with the rats given 1,1,l-trichloroethane, were
rats treated with trichlorcnitromethane, and trichlorofluoromethane; the
watched controls for 1,1, i-trichloroethane and trichlorofluorometﬁane; and

the vehicle controls for trichloronitromethane.

The 1,1,i-trichloroethane~treated mice were maintained in the same room as
mice receiving‘ 1,l,2,2—tettachloioethane, trinhloromethane.' 3-chloro~-1-
propene, trichloronitromethane. l.2-d1btomo-3-chlor6propane, - 1,2-dibro-
moethane, 1,2-dichloroethane, l.l-dichloroeth;né, trichloréethene. 2,5-di-
hydrothiophene 1,l-dioxide, triiodomethane, 1,1,2-trichlornethane, tetra-
chloroethene, hexachloroethane, carbon disulfide,' ﬁrichlorofluoromethane,

and tetrachloromethane (carbon tetrachloride). The control wmice to these

e v s o - -2 e 44 . S i Sl b+ et S o w2

17 chemicals were also housed in the same room as the 1,1,l-tiichloro- §

ethane~treated mice.

Subchronic Toxicitity Tests

Subchronic toxicity studies were conducted to establish the maximum
tolerated doses (MID) of 1,l,l-trichloroethane for administration to the
" rats and mice in tue chronic study. On the basis of results from the
';ange-finding study, doses of 1,000, 1,780, 3,160, 5,620, and 10,000 mg/kg
were administered in corn oil by gavage to five animals of each sex and

species. Animals were dosed 5 days a week for 6 weeks, followed by 2 weeks

of observation.

At 3,160 mg/kg none of the ratys died and there was no reduction of weight

i .
|
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gain, whﬁ‘e'*-"'at-:'sr;,"ﬁac‘ mg/kg, two female rats died and weight gain in the

Wy e o

sdrviving females was reduced. At 10,000 mg/kg, two male rats died and
weight gain in the survivors was reduced. ';'he high dose for rats in the
chronic study was therefore set at 3,000 m;/kg; the low dose was half that
amount, or 1,500 mg/kg. No gtoés pathology vasl observed in rats at

necropsy in the subchronic tests.

At 5,620 mg/kg none of the mice died and ncne had reduced weight 'gain,
whereas at 10,000 mg/kg only one wmale and one female survived. The 'high
dose for mice in the chronic study was therefore set at 4,000 mg/ké and the

low dose at 2,000 mg/kg. No gross pathology was observed in mice at

nécropsy in the subchronic tests.

Design cf Chronir Studies

Tables 1 and 2 show the numbers of rats and mice of each sex used in the
study, including those used as matched controls. Also shown 1is the dosage,
duration of treatment, observation period, and the time-weighted average

dose for each category of test animal.

The rats wer started on the study at 7 weeks of age. Those on the low
dose were treated for 78 weeks, 5 days per weék. with 750 mg/kg, while rats

on the hizh dose received 1,500 mg/xg for the same period of time. Both

-groups were observed to 110 weeks, whenut'h'“'é”.auriiiv-i?hg-' aimals were killed.

(The high dose for rats had been set origlnnly at 2.000 mg/kg; this d'ougc

proved to be too toxic, however, and the study was terminated, the animals

discarded, and the study restarted as indica*ed above (see table 1),




= Table 1. Oesiga of 1,1,1-Trichloroethane Chronic Study: Rats

" Initial 1,1,1=Trichloro- Ubservation Period Time-Weighted
Experiwmental No. of ethane Voses?® - Treated Untreated Average Vosab
Design Animals (mg/kg) (weeks) (weeks) (mg/kg)
MALE
Control 20 0 0 110 0
Lov Dose SQ 150 78 32 . 7150
, High Dose - - S0 1,500 18 32 . 1,500
() o FEMALE
& Control 20 ()} 0 110 0
<o . .
5 Lov Dose 50 750 18 2 750
Hign Dose 50 1,500 75 32 1,500

avoses (in mg/kg body weight)administered in corn oil fi/e times per week by gavage.
brtme-uclghted average dose = Y (dose in mg/kg x number weeks av that dose)
I (nunber of weeks receivlng dose)




I

Table 2. design ot 1,1,1-Tiichloroethane Chronic Study: Mice
Initial 1,1,1=Trichloro- Observation Period Time-Welgited
Experimental No. of ethane Dosead Treated Untreated Average Dose®
Design Ani=als (og/kg) (weeks) (veeks) (wg/kg)
MALE : ' ' R
Control 20 (] Q0 9 v
Low Dose 50 - 2,000 10 2,007
2,500 0V
3,900 53
0 12
Hizh Dose 50 4,000 10 5,615
: 5,000 10
- 6,000 53 -
0 12
FEMALS
Control r Y 0 Q 90
Low Dose 50 2,000 10 2,807
2,500 MV}
3,000 58
0 13
High Dose 50 4,000 10 5,615
1 5,000 v
_ 6,000 53
3 ) 13

‘8poses (in mg/kg body veight)administered in corn o!l five times per week by gavage.
bTimedwelghted ave.age dose = J (dose ln‘ggiggrx number weeks at that dose)

I (nuaber of weeks receiving dose)

9832 3
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The mice were started at 5 weeks of age and were treated 5 days per week,
for a total of 78 weeks at varying dosages. Since the tes; chemical did
not cause toxic gigrns, both the high and low do;ages were raised twice
during the frreatment period. Surviving animdls were observed for 12 weeks

following the treatment and then killed in the 90th week of the study.

Animals which received a known carcinogen, carbeon tetrachloride, served as
the positive control for this' study and for the entire series of
halogenated chlamicals tested. The purpose of this contrnl was to verify
the ,sensitivity of the test a&imals to' carcinogenicity by halogenated
hydrocarbons and to serve as a check on procedﬁres and techniques, The
animals usea were of the same strain cond source as those dosed with 1,),1-
trichloroethane. The positive ccntrol rats were housed separately from the
l.l.l-trichloroethaneQdosed rats, but were in the sere room as the 1,1,1-
trichloroethgne-dosed mice. The design of fhe carbon tetrachloride study
(positive control) was essengially the same as that of 1,1,l-tri-
chloroerhane. . The high dose for male rats was 74 ma/kg and the high dose
for females 160 mg/kg. The high dose for both mal: and female mice was
2,500 mg/kg. Groups of mnales and females of -both species were also
administered low doses which were one-half the high doses. Untreated
animals of the same strain, source, and age were qsed as matched controls

to the carbon letrachloride~treated (positive control) rats and mice.

Untreated animals of the same étrgin and source were used as Qntreated
matchzd controls to the l,l,l-trichloroethane-treated rats and mice; there
were 20 animzls of each sex of earh species. They were started a: the same
time as the l,1,l-trichlorcethane-treated rats and mice 2nd were house& in

the same room as the treated animals. They received f{denttcal animal care, .

G000
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except that neither the test substance nor the corn oil was aduinistered.

There were no vehicle control animals used.

Clinical and Patliologic Examinations

All animals were inspected twice daily. 3ody weights and food consumption

were recorded weekiy for the first 10 weeks and monthly thereafter. A
necropg; was performed on each animal regardless of whether it died, was

‘killed early, or survived to termination. All animals were injected with

sodium pentobarbital 1ntraper1£oneaily (0.3 to 0.5 ml for rats and 0.05 to

0.1 ml for mice) until they were completely anesthetized. " The animals were

then exsanguinated and {mmediately necropsied. The following tissues wero

teken from killed inimais and, where practical, from those found dead:

brain, pituitary, adrenal, thyrofd., parathyroid, trachea, esophagus,
thyaus, salivary gland, lymgh nodes (mesenteric and cervicgl), heaft. nasal
| pa;sages. lurg, spleen, liver, gidney. stomach, small 4intestine, large
1nteatine; pancreas; urinary bladder, prostate or ;terus, seminal vesicles
and testis with epididymis or ovary, skin with mammar} gland, muscle,

nerve, bone, bone marrow, and tissue masses.

;

Tissues were prese%ved in 102 buffered forwalin, embedded in paraffin,
sectioned, stained with hematoxylin and eosin, and examined microscop-
ically. In e§31u3t1n§ suspected treatment-related effects {n rats, the
matched-control group was compared to the'teét agroup. Complete data on all
tumors are presented for tﬁe matched controls and for the 1,1,1-*ri-

ctloroethane-treated grths in Appendixes A and B. For positive (carbon

tetrachloride) -controls, only the data -elating to survival and specific

lenions of concern are presented.
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Thé intent was to evaluate all organs, tis!‘t;, and gross lesions for every
animal as specified in the pathology protocol for the Bioassay Program.
However, a few tissues (especially small organs) were lost during the
necropsy and the histologic preparation prccess; therefore, the denominator
used for a particular organ, tissue, or lesion in Appéndixes A and B may
not necessarily equal the number of animcls placed on experiment in each

group.

Data Recording and Statistical Analyses

Pertinent data for this experiment have been recorded in an automati: data
érocesning system, the Carcinogenesis Bioassay Data Syztem (Linhart et al.,
1974). . The data element; include descriptive information on the chemicals,
animals, experimental design, clinical obsarvations, survival, animal
weizht, and individual pathologic results as recommended by the Inter-
national Union Against Cancer (UICC)LKBerenblum; 1969). Data tzbles were

generated for statistical review and verification of data transcription.

Survival probabilities were estimated by the product limit procedure of

Kaplan and leier (1958) and presented gnﬂxhla report in the form of graphs.

Peaths due to accideat are not included; all other deaths are recorded in

the systen, Statistical tests of differences in survival between groups
are compared using the wethod of Cox (1972) for two groups ani an extension

of this method by Tarone (1975) for more than two groups.'

The number of animals wvith tumors was analyzed a3 a percentage of the
number of tissues examined, FPor sowe sites, such as liver or iung. the
anisal 1s counted in the denominator of the tablea showing such tumors at

that site only 1f the site had a histologic examinatfon. For tumors that B

10
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appeared' at several sites, a count is entered in the denominator for any

animal that had at least one such site histologically examined for that

tumor.

Statistical analysis of tumor incidence was made using the Fisher, exact
test (Cox i970) to compare the controls to each dose lével. In addition,
the /‘rmitage and Cochraa test - for linear ttemli'in proportiuons with
continqlty correction (Armitage, 197]) was used. This test, assuring a
linear trend, determines 1if the slope of the adse-response curve 1is
differeant frow zero (P < 0.05). The uethod aiso calcula.tes the probability

level of a departure from linear trend.

A conset\.muve adjustuent, the Bonferroni 1neql;a11ty (Miller, '1966) vas
used for simultaneocus (.onpa’risdnl of several t;eatnents‘ witt: a control.
Por the ccaparison of k doses with a .coqtrol, this correction requires e
significance level leao“than‘ or equal to 0.05/k for the overall comparison
to be significent at the O.QS level. This adjustoent was not made in .the
tablee wvhere the Fisher e:;nct '.cat. results are shown but is discussed in

the analysis vhen appropriata.

11
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3.0 RESULTS
A. RATS

Body Weiphts and Clinical Signs (Rats)

Average weight gains of male rats appeared to be treatment related during

the first year of the study. However, there was little difference among

_groups of female rats until the second year, when deaths made any

comparison questionable f(see figure 1).

During the first year of the att;dy. the anpearance and behavior of the
treated rats were generally comparable to those of the matched controls,
except that by week 10 urine stains were evident on a few nn'lmls in the
treated gr-oups. As the study progressed, increasing numbers of treated
females, and, to a lesser extent; t.reated male rats, showed urine staining
of the sbdominal fur. Respiratory 1nvolyemen‘t cha~acterized by wheezirng,
rapid 'or. latored breathing, a nasa)l discharge that was smetim2s bloody in -
appesrance, and/or a hunched appearance were noted st a low »nr moderate
iucidence among rats in all groups, including marched controls, during the
latter parr. of the first year. The number of treated animals showing
ruplr'uory signs increased somewhat over that of the ma:ched controls as
the study progreqoed. Toward the end of the experimen: all ‘nu'rvilving rats
shoved vhno:in"and & hunched appearance. Signs of aging commonly observed
in laberstory rats were noted during the second year in comparable numbers
of control and treaced rats. These signs {ncluced ro&gh fur, sores on the
body and/or ertreaicies, alopecia or dcnqﬁuaatton of the tail, squinted
syes, and blocdy discherge or cruet around the eyes., The latter sign wae

noted nore often in trested animals than in the matchad controls.

12
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Survival (Rats)

The survival of both sexes of dosed rats was less than that of the matched-
control groups. In male rats 6/20 (30%) of the controls, 32/50 (64%) of
the low-dose gtoup, and 36/50 (722) of tne .high-dose group died within a
ylear of the start of the study, ‘l'he Tarone statistical tedt of survival
showed a dose~related rositive trend (P < 0.0Cl) in the proportions of

deaths over the period of the experiment.

In fezale rats 1/20 (5%) of the matched cuntrols, 24/50 (48%) of the low-
dose group, and 21/50 (42%) of the high-dose group died in the first year.

As 1in male rats, the statistical test for po-.itive dose-related trend was

-signllftcant (P < 0.04). ~igure 2 shows the estimated probability of

survival of rats.

i

In both sexes, the early mortalicy 1n the 1,1,l-trichloroethane-treated

rats may have afferted the incidenze of late-appearing tumors; this i3
especially true in the males, since ‘none survived to the scheduled termina-

tion of tle study.

{
1N
£

fewer rsts receiving l.l,l-:richloroe'éh.:ne survived at both 78 and 110
weeks thar. did the positive control rats receiving the known carcinogen,

carbon tetrachloride (see tsble 3).

14
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Table 3. Comparison of Survival of Control Groups,
l1,1,1-Trichloroethane~Trcated, and Carbon Tetrachloride-
Treated (Positive Control) Racs

Group 1,1,1-Trichloroethane : __Ca.bon Tetrechloride
Initial Number Number Initial Number Number
No. of Alive at Alive at No. of Alive at Alive at

Animals 78 Weeks 110 Weeks? Animals 78 Weeks 110 Weeks?

MALE
Control 20 7 0 20 20 12
Low Dose 50 1 0 50 34 15
High Dos:2 50 4 . 0 50 35 ‘ 8
FEMALE '
Control 20 14 3 20 18 14
Low Dose 50 . 9 2 50 38 20
High Duse 50 12 1 50 21 14

9Time in study at lust weighing.

Pathology (Rats)

A variety of neoplésms was represented among both 1,1,l-trichloroethane-

treated and matched-control animals (see Appendix A). These 1included

hemangiosarcoma (subcutaneous tissue in the abdomen), papillary cyst-
adenocarcinoma (mammafy gland and subcutaneous tissue in the groin), lipoma

(heart), hemangioma (mesenteric artery, spleen), leiomyoma (artery ia

thymus region), adrenii cortical adenoma, and pheochromocyiona. Some
thyroid neoplasms occurred sporadically: follicular-cell adenoma and
carcinoma and papillary cystadénoﬁa. One hepatic—cell adeaoma was

observed. Mammary gland neoplasms included the following types: fibro-

adenoma; adenocarcinoma, and papillary cystadenocarcinoma. Other neoplasms

vere identified as follows: traneitional-cell carcinoma (urinary bladder),

16
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chrumophobe adenoza, endometrial strowal polyp, malignant glioma (brains)

and osteosarcoma (mesentery: ‘metastatic).

Of the malignant neoplasms, the following occurred only in test rats:

papillary cystadenocarcinoma in the subcutis of 1/50 high-dose females;

vrinary bladder transitional-cell carcinoma in 1/50 high-dose males; brain
malignant glioma in 1/48 1low-dose males, énd mesenteric metastatic
osteosarcoma in 1/50 high-dose females. Follicular carcinoma was observed
in 1/20 matéhed-coatrol females and 1/49 high-dose females. All other

malignant neoplasms occurred in the matched-=control animals.

Each of the types of neoplasm represented had been encountered previoﬁsly
as a spontaneous lesion 1in the rat and no relationship in type or incidenca

to chemical treatment was apparent.

A variety of nonneoplastic lesions was represented among both the matched-
control and 1,1,l-trichloroethane-treated animals (see Appeudix C). Such !
lesions have been encountered previoucly as spontaneous occurrences in

aging laboratory rats.

r. the spontaneous lesions, chronic murine pneumonia was prevalent and was
the most probable cause for the high incidence of natural deaths. It was

characterized by a variety of inflammatory changes 1ircluding abscesses,

“pleuritis, and bronchiectasis.

The only proliferative hepatocéllular lesion‘(adenoma) in rats treated with

1,1,1-trichloroethane was in a high-dose female. '"one occurred in the

17
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matched-<ontrol groups; however, several neoplastic nodules and hepato-
cellular carcinomas occurred in the positive-control rats treated with
carbon tetrachloride (see tabie 4},

Table 4. Comparison of the Incidence of Liver Tumors in Control

Groups, 1,1,l-Trichloroethane-Treated, and Carbon
Totrachloride~Treated (Positive Control) Rats

Hepatocellular Carcinoma. Neoplastic Nodules
Group CClyCy ccl, CCl3CH3 ccl,
MALES
tontrol 0/20 0/20 0/20 0/20
Low Dose 0/49 2/50 0/49 2/50
High Dcse 0/50 2/50 - 0/50 1/5¢
FEMALES
Control 0/20 0/20 0/20 0/20
Low Dose 0/50 4/49 0/50 2/49
High Drsge 0/50 1/49 1/508 3/49

&Hepatocellular adenons.

.Statistical Analyses of Results jRéts)

There uére no tumors at any site that appeared in suffi;ient'numbers to
indicate a statistically significant dose relationship. Table 5 shows the
incidence of those tumors that Had‘a_propottion of greater than 5% in any
dose group in either sex. The proportion of the rats with tumors was
higher in the untreated group of both sexes théﬁ in the'doééAgtoups. There
1|A'no statisfical evidence of carcinogenicity of the chemical in these
tesults; however, the significant difference 1in survival of the dosed

groups compared to the cnntrols and the low survival rate of all groups

should be considered in evaluation >f the data.
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Table 5. Statistical Analyées of the Incidence of Tumors at specific Sites in Natched Con:irols and

" 1,1,i-Trichloroethane--Treated Rats

FEMALE

-,
oA

MALE
Matched Lowd Highd Matc hed wowd Highd

Topography: Morphology Control Dose Dose Cencrol Dose Dose
Total Animals: All Tumors P 3/20(15) 6/48(12) 6/50(13) 1/20(35) 7/50(14) 9/50(18)
P ValuesS N.S. N.S. N.S. N.S. N.S. N.S.
Weeks to First Observed Tumor 72 28 50 58 64 56
Pituitary: Chromophobe :

Adenona® 0/2040) 0/48(0) 0/48(0) 3/20(15) 2/48(4) 1/48(2)

7

P Values® N.S. N.S. . N.S. N.S. N.S. N.S.
Weeks to First Observed Tumor - - —-— 84 71 Y0
Thyroid: Follicular-Cell )

Adenoma or Carcinomab 0/20(0) 0/48(0) 0/50(0) 2/20(1¢) 0/50(0). 1/49(2)
P Yalues® N.S. N.S. N.S. N.S. N.S. N.S.
Weeks to First Observed Tumor - - — - 103 - 97
Adrenal: Cortical

Adenoma® 0/20 3/49(6) 1/50(2) 2/19(11) 1/48(2) 2/49(4)
P Values® N.S. N.S. N.S. N.S. N.S. N.S.
Wacks to First Observed Tﬁmor .28 106 85 99 106

80w~ and high-dose groups received 1,1,1-trichloroethane in corn oil by gavage five times per week in doses

of 750 and 1,500 mg/kg body weight respectively.
bNunber of tumor-bearing animals/number of animals examined at site (percent).
CBeneath the incidence of the matched controls is the probability level for the Armitage test for positive

dose-related trend in prouportions when it is below 0.l0, otherwise N.S. - not significant.
group incidence is the probability level for the Fisher exact (conditional) test for comparison of that dosed

group with the matched control group when it is below 0.10, otherwise N.S., - not significant.

Beneath the dosed

-—
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The first tumors observed in the male rats were hemangiéma ‘n the spleen at
72 weeks in a matched-control animal, cortical adenoma ofAthe adrenal at 28
weeks in a low-dose animal, and lipoma in the heart at' 50 weeks in a
high--dose animal. In female rats, the first tumor seen was fibroadenoma in
the mammary tissue at 58 wceks in a matched-control animal, endometrial‘
stronal polyp of the uterus at o4 weeks in a iou-dose animal, and papiliary

cystadenocarcinoma in the mammary tiss:c at 56 weeks in a high-dose animal.

B. MICE

Body Weight and Clinical Signs (Mice)

Treated animals of both sexes gained less weight than did the matched
controls (see figure 3). The reduction in weight gain appears directly

related to the treatment.

Throughout the test, the appearance and behavior of the ‘treated and
mgtched-control mice were generally similar. . Cllnlcél signs commonly
observed 1in group—h&used mice and wusually assorifated with aging were
observed at a similar rate among matched-cﬁnt:ol and treated animals during
the study.  These signs included: alopecia (generalized or 1localized),
sores on the back and other body parts, anal and/or penile {rritacion,

hunched appearance, rough hair coat, and occasional abdominal distension.

Survival (Mice)

Pigure 4 sghows the esatimated probability of survival of mice. In male
mice, the Tarone test showed no significant difference between the

proportions of the groups surviving (P = 0.55). 1In male mice, 10/20 {50%)

of the matched-control group, 21/50 (42%) of the low-dose group, and 25/50
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(50%) . of the high-dose group died within a year of the start of the

experiment.

in female mice, .1/20 (52) of the matrhed-ccntrol group, 9/50 (16%) of the
low-dose groqp, and 20/50 (40%) of the high-dose group died within :he
first year of the study. The Tarone test for positive dose-related trend

in the proportions surviving had a significance level of P = (;.002.

‘fable elshovs that while few mice receiving carbon tetrachioride survived
antil the planned termination of the test, from 25 to AOZ of those treated
wvith l.l,l-trichloroethane reacned the planned termination daté. The high
early moftality in mice receiving 1,1,1-trichloroethane may have lowercd
the 1ncidence'o£ iaie-appeariﬁg tumors,

Table 6. 'Comparison of Survival of Céntrol Créups.

1,1,1-Trichioroethane-Treated, and Carbon Tetracnloride-
Treated (Positvive Control) Mice

* Group i,1,1-Trichloroethane Carbon Tetrachlouride

Infeial Number Number Initial Number Number
No. of Alive at Alive at No. of Alive at - Alive at
Animals 78 Weeks ' 90 Weeks Animals 78 Yeeks 90 Weeks

MALE
Control 20 .. 6 2 20 13 e
Low Dose - 50, o2l 15 50 11 0
High' Dose 50 14 , 11 50 : 2 1
FEMALE

. Control 20 12 11 20 C 18 17
l.ow Dose 50 -28 23 50 10 0
High Dose 5C 14 13 50 3 1
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Patholopy (ice)

A variety of neoplasms was represented amung both tne 1,i,l-trichioro-
ethan--treated and matched-control mic. (see Appendix B), These {included
fibrosarcoma and sarcoma of the subcutis, alveolar/bronclilolar adenoma,

hepatic-cell adenoma and carcinoma, cystadenocarcincma of the ovary, and

‘adrenal corticai adenoma. Malignant lymphoma cccurrad in a number of

organs either at primary (lymph node, spleen) or metastatic (liver,

pancreas, spleen, brain, kidney, ovary) sites,

Fibrosarzoma and sarcoma of the subcutis were oﬁserved' in l'/lo7 lov~dose
femalea and 1/50 high-dose females, respgctively. Heéatocellular carcinoma
occurred in 1/49 high-dose males'. Cystalenocarcinoma of tre ovary occurred
In 1/43 high-dose females. Malignant lymphoma of the spleen appearéd in

1/15 matched-control males, 2/44 high-dose males (with liver metastases),

"and 1/48 low-dose females. The few other cases of malignant lymphoma’

occurred ‘n metchad-control animals.

Each of the types of neoplasm represented had been enccuntered previously
as a cpontaneous lesion in the mouse and no relationship in type or

incidence to chemical treatment was apparent,

A variety of nonneoplastic lesions was represented'among both the matched-
control and chemical-treated animals (see Appendix D). Such lesions have
been encountered previously as spontaneous occurrences in aging laboratory
mice. Of the spontaneous lesions, chronic murire pneumonia was -the most
significant pathologically, It occurred in all groups of matched-control
and test animals and was the probable cause for the high incidence of early

death.

24
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The nearly 1002 {incidence of hepatocellular carcincma in the posi:zive-
control groups receiving carbon tetrachloride stands in marked contrast to
the very low incidence among the 1,1,l-trichloroethane~treated mice and the

. matched-controls (see table 7).

i Table 7. Comparison of the Incidence of Hepstocellular Carcinoma
in Control Greups, l,1,1-Trichloroethane~Treated, and Carbon
Tetrachloride-Treated (Positive Control) Mice

Group 1,1,1-Triculoroethane Carbon T;trachloride
| .
i . MALF
Control 2/19 219
Low Dose n/a7 49/49
High Dcse 1749 . 47748
FEMALE ;
Control 1/20 1/20
Low Dose 0/48 ' 40/40 {
High Dose 0/590 43/45 }

Statisrical Analyses of Results (Mice)

Table 38 shows the proportionc:of primary tumors of the livef and nallgnaﬁt
lymphoma that accounted for most of the tumors observed in mice. In the i
dosed4 groups the proportioﬁ of an{mals observed to have tuuots' was nét
:§tattlttcally significant; the matched-control groups haﬂ s higher pro-
portion of animals with tumors than any of the dosed groupu; There were no
veiiicle controls with an environment andlperiod of test comparable to that
of the dosed groups, but, due to the low incidence of tumors in the dosed

groups, the wuse of such vehicle-control groups could not shov &
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Table 8. Statistical Analyses u( the Incidence of Tumors at Specific Sites {n Matched Controls and
Lyl 1-Trichloroethane-Treated Mice

"Weeks to First Cbserved Tumor

MALE FEMALE .
Matched Lowd Highad Matched Lowd Highd
Topography: Morphology Coatrol Dose Dose Control Nese Dose
Total Animal: All Tumors® 2/15Q1)) 2/417¢4) 6/49(.2) 4/18(22) 2/48(5)‘ 3/50(6)
P Valuea® N.S. N.S. N.S. N.S. N.S. N.S.
Weeks to Firs: Observed Tumor 80 89 .50 80 54 26
uenatopoictlc Systei:
Malignant Lyamphomab 2/15(13) 0/47(0) 2/49(4) I/18(L7) 1/48(2) /50(0)
P Values® N.S. . N.S. *S, .' N.S. N.S N.S.
Weeks to First Observed Tumor ] - 64, 80 90 -
. Liver: Hepatocellular
Adenoma or Carciocma,
or Neoplastic Nodulz2b 9/15(0) 0/%7(0) 47e9(8) ¢c/18¢0) 0/48(0) 0/50(0)
P Values® P‘- 0.03% N.S. N.S. N.S. N.S. N.S.

4Low- and high-dose groups received 1l,1,1-trichiloroethane in corn oil by gévage filve times petr week in tlme-
weighted average doses of 2,807 and 5,615 myg/kg body weight, respectively,
bNumber of tunor-bearing animals/number of animals exaniped at site (percent).

CBeneath the matched controls incidence i3 the probability level for the Armitage test f:r positive
dose-related trend in proportions when it is below 0.10, otherwise N.S.

- not significant.

Beneath the dose group incidence is the probability level for the Fisher exiact test for comparison of that
dosed group with the control group when it is below 0.10, othervise N.S. - nct significant.

o
-=

S8%Ak




k- 7
prd ' ) és
dose-related association. The early deaths that occurred in the high-dose

mice should be considered whe'. intereunces are made on the 1incidences of

tumors observed in the groups.

The firat lesions observed in the male mice were alveolar/broncniclar tumor
; of the lung and malignant lymphoma in a matched-control animal at 80 weeks,
hemangiosarcoma 1in the lov-dbse animal groupAat 89 weeks, and hepatocel-
lular adenoma of the liver at 50 weeks in a high-dose mouse. In the .

females, malfgnant lymphoma was observed at 30 weeks in the matched group,

fibrosarcoma in the subcutaneous tissue at 54 weeks in the low-dose gzroup,

and cystadenocarcinona of the mammary at 26 weeks in the high-~dose group.

_The Jow incidence of tumors of any'type precluded interpretation of age-

: ~ adjusted statistical analyses.
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4.0 DISCUSSION

The scudies were not completely adequate tests of carcinogenicity because

of the short survival time of the dosed animals.

In rats, treataent with 1,l,l-trichloroethane failed to ellcit a siatistic-
aily significant increase in either the total number of neoplasms or in any
specific type of neoplasm. However, there was ccmpound-related and dose-
related early mortality among the rats treated witﬂ l,1,1-trichloroethane,
and 1nsuff1c1gnt nunbers sur;ived to have demonstrated a significant
lqcidcnce of late-;eveloping tumors. The ébservation of'a small number of
hépatncellular carcinomas and necplastic nodules in the carbon tétra-
chloride-treated positive control rats but not in the matched controls,

suggests that Osborne-Hendel rats may respond positively to a potent

chlorinated hydrocarbon hepatic carcinogen, but this requires confirmation. '

" In the mice, as in the rars, there were no tumors that could‘be related’ to

treatment. Survival of mice treated with l,],l-trichloroethane was longer
than that of the rats. Only 3% of the rats survived to termination of the
experiment, compared with 312 of the mice. However, no carcinogenic

resr .n3e was demonstrated.

Had the data lndicate@‘a positive carrinogenic effect for l,l.l—triéhloto—
ethéne. the presence of the - irhibitor p-dioxane, or other possibly
carcinogenic 1mpur1:1e§. Qould have raised some quéétiona regarding the
results, However, in the present study it is evident that such carcino-
genic components (Argua'et 21.,1965 and 19373; Hoch-Ligeti et al., 1970) of
technical grade 1,1,l-trichloroethane, if present, wers -in such low concen~-

trations that their {influence was not revealed.

28
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These studies cannot be regarded as appropriate tests for the carcino-
genicity of 1,1,l1-trichloroethane in the test animals because of the
abbreviated life spans of .both the rats and aice. In addition, no previous

studies adequate to evaluate carcinogenicity have been reported in the

literature.
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Appendix A. Summary of the Incidence of Tumors in Rats Treated with 1,7,1-Trichloroethane?

FEMALE

MALE
Matched Low High Matched Low High
Control Dose Dose Control Dose Dose
Animals at Start: 50 20 - 50 50
Tissue/Response Animals Necropsied: 20 49 50 20 . 50 50
SKIN (Subcutaneous Tissue) :
Hemangiosarcoma ‘ 1/2? 0/45 0/50 0/13 0/47 0/50
5%
Papillary cystadenocarcinoma 0/20 0/45 0/50 0/18 0/47 2/50
’ 2%)
HEART
Lipoma 0/20 0/49 1/50 0/20 0/49 0/49
(2%)
ARTERY
Hemangicma (Mesenteric Artery) RIA
(100%)
Leiomyoma (Artery in thymus region) I
(100%)
LIVER
Hepatocellular adenoma 0/20 0/49 0/50 0/20 0/50 }/S?
2%
URINARY BLADDLR
Transitional cell carcinoma 0/20 0/47 }/5? 0/18 0/48 0/47
A 2%
PITUITARY ) | ‘
Chromophobe adenoma 0/20 0/47 0/47 3/2" 2/43 1/48
(15%; (4%) (2%)

+ mbiem em e % messee vemeas s
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Appendix A. Summary of the Incidence of Tumors fn Rats Treated with l,l,l-Trichloroethanéa

continued
MALE FEMALE
Matched ' Low High Matched Low High
' Control Dose Dose Control Dose Dose
. . ‘Animals at Start: 20 50 50 20 50 50
Tissue/Response Animals Hecropsied: 20 49 50 20 50 50
ADRENAL
Cortical adenoma 0/20 . 3/49 1/50 2/19 1748 2/49
(6%) (2%) (107) (22) (42)
Pheochromocytoma 1/20 0/49 ' 0/50 0/19 2/48 0/49
(5%) (4%) '
THYROID : '
Follicular cell carcinoma 0/20 0747 . 9/50 - 1./20 0/50 1749
, (5%) (2%)
Follicular cell adenoma 0/20 0/47 1 0/50 }/2? _ 0/50 0/49
5%)
Papillary cystadenoma 0/20 0/47 0/50 2/2? 0/50 0/49
5%
SPLEEN -
Hemangioma 1720 1/49 0/50 0/20 0/50 0/49
(5%) (22) :
MAMMARY GLAND : | _
Fibroadenoma 0/6 0/49 1/50 4/18 0/50 1749
(21) (22%) (22)
Adenocarcinoma - 0/6 0/49 0/50 }/1? 9/50  0/49
: - (63%)
Papillary cystadenocarcinoma 0/6 0/49 0/50 }/1? 1 0/50  0/49
6%

88z2




Appendix A. Sumnary of the Incidence ot Tumors in Rats Exposed to Treated with 1,1,1-Trichloroethane?

continued f
MALE FEMALE
Matched Low High Hatched Low High
Control Dose Dose . _Control  Dose Dose
Animals at Start: 20 50 50 20 50 50
Tissue/Response Animals Necropsied: 20 49 50 20 50 - 50,
UTERUS : .
Endometrial stromal polyp -- -- - 0/20 1/49 4/39
(2%) (8%)
BRAIN : '
Glioma (Malignant) 0/20 }54? 0/50 0/20 0/49 0/49
’ M % ’
W
™ MESENTERY
Osteosarcoma (Hetastatic) VA
- (100%)
aFigures express the ratio of the number of tumors found to the number of tissues evaluated. “
W
2
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Appendix B.. Summary of the Incidence of Tumors in Mice Treated with l,1.l-Trichlonr'oet:hanea

-

v MALE FEMALE
& . .
b4 . Matched " Low High Matched Low High
' , Control Dose Cose Contrcl - Dose Dose . .
& © Animals at Start:  ~ 20 50 50 . T2 50 50 .
4 Tissue/Response Animals Necropsied: 15 47 49 18 48 50 -
; R R -
SKIN (Subcutaneous Tissue) ‘
Fibrosarcoma 0/15 0/46 0/47 0/18 }/4; 0/50
: . . 2%
Sarcoma NOS ) | 0/15 0/46- 0/47 0/18 0/47 }/5())
4 : : 2
LUNG ‘ :
£  Alveolar/Brochiolar adenoma 1715 1/47 1/49 0/18 0/43 1/50
(7%) (2%) (22) ' , (2%)
LIVER - S . '
Hepatocellular adenoma 0/15 0/47 :(!/49 0/18 0/43 0/50
. _ - (6%)
Hepatocellular :arcinoma 0/15 0/47 }/4? 0/1-8 | 0/48 0/50
: 2%
Hemangiosarcoma 0/15 2/4; 0/49 0/18 0/48  0/50
' 2% : .
Q : .
(e Lymphoma (Metastatic) 1/15 0/47 2/49 1/18 0/48 3/50
g (7%) : (42) (62)
o2 LYMPH NODE _ ~ i ]
[N ) Malignant lymphoma 09/10 0/45 0/43 1(/1? 0/47 0/47 ;
) . ) 6%

3
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Appendix B. Summary of the Incidence of Tumors in Mice Treated with l.l.l-l’rk.hloroethanea

continued _
. MALE ‘ FEMALE
Matched Low High Ma:ched Low High
_Control Dose Dose _Costrol Dose Dose
Animals at Start: 20 50 50 B0
Tissue/Response Animals Necropsied: 15 47 49 18 48 50
PANCREAS ' )
Lymphoma (Metastatic) }/l:)! 0/47 '0/48 0/17 0/47 G/50
, 8% T
SPLEEN : '
iMalignant lymphoma . - 1/15 0/46 2/44 AN 1/48 0/50
(7%) (5%) ' (2%)
&  Lymphoma (Metastatic) 0/15 ) 0/46 0/44. 1/17 0/48 0/50
BRAIN Fo
Malignant lymphoma 0/15 0/47 0/49 1716 0/48 0/50
. (6%) ISF;
KIDNEY | 0\
Lymphoma (Metastatic) 0/15 0/47 0/49 2/18 0/43 0/50 @2
. ' : (11%) eRn
OVARY
, Lymphoma (Metastatic) - - -- -~ 2/13 0/31 0/43
(13%).
=5 .
(an) Cystadenocarcinoma .- - -- /15 o/N 1/43
(e : ' (2%)
(o
i)
@




X " . Appendix B. Summary of the Incidence of Tumors in Mice Treated with 1,1,1-Trichlaroethane®
- ' continued
MALE FEMALE
Matched. Low’ High Matched  Low  High
- Control Dose Dose Conirol . Dose Dose
Animals at Start: 20 50 50 20 50 50
Tissue/Response Animals Necropsied: 19 47 49 18 48 50
ADRENAL :
Cortical adenoma 0/14 /4 0/48 }/1? 0/48 os487
_ 6%
MULTIPLE ORGANS
& Malignant lymphoma 'Histiocytic) 1714
Maligrant lymphoma 1/18

aFigures express the ratio of the number of tumors found to the number of tissues evaluated.
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONTUMOR PATHOLOGY
IN RAT5 EXPOSED TO
1,1,1-TRICHLOROETRANE

T 060050




TABLE C1

SUMMARY OF THE INCIDENCE OF NONTUMOR PATHOLOSY
i IN MALE RATS TREATED WITH 1,1,1-/RICHLOROETHANE

COoNTROL LOwW DOSE 8IGB DOSE

-—ne — - - —— S —— S - —— - - - - - . - - - - -

APIAALS ISBITIALLY IS STOUDY 20 50 50
ADIEBALS WRCROPIIED 20¢100%) 59(109%) 50(100%)
AMIRALS BXAAISED NISTOPATNOLOGICALLY 20 a9 v 50
ASINALS W1TH BOW-TUAGCR PATHOLOGY 20¢100%) A8 ("8%) . S0(¢v00%)

IFPECOBENTARY SYSTEN © ’ 2 (10%)

SK19 S ' 2
zDENA o 2

SDBCOT T1SS0% 2
EDEEA ‘ 2

RESFIRATORY SYSTER 20 (100%) a8 (98%) S0 (100%)

TRACHEA ' 10 " 23 23
IBPLANBATION
oLCER
IBPLAYSATION SUPPURATIVE
‘TRVLABRSATION ACUTB 2
OLCER ACOUTE
IGPL.2ABATION ACUTR SOPPURATIVE
ISP AITATION SUBACOTER 8

® NGaw
S Yy N

TRACERAL SUBROCOSA . : 2 :
BEROBEBAGE ] . ‘

~

LUSG/BROSCHUS ' 10 15 28
BROSCAIECTASIS 10
gLCER :
ISPLABSATION ACUTE
OLCER ACUTE
ISPLABBATION ACUTE SOPPURATIVE
INPLARBATION CHROBIC
ISTLAABATION CEARORIC SUPPUPATIVE

-
- P00
- VOwd o

LUSG/BRCECHIOLS . " 6
IDPLARSATION ACUTE SOPPURATIVE .
ISPLARNATION SOBACUTE
ISPLARBATION CRROPIC
IBPLABBATION CHROWIC SOPPURATIVE
PIRROSIS

PwWwN
- e

Preceding page blank o7
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TABLE CY MALE RATS: NONTUMOR FATHOLGGY (CONT.)

LO¥G
BROWCRIECTASIS
CONGESTION
BDEBA
INPLABBATION POCAL
BROSCEOPNSOROTIA ACDTE
IPPLANRATION ACUTE
INPLAJBATION ACUTE SOPPUNATIVE
BROBCHOPEEUZOSIA ACUTE SUPPURATI
ABSCESS
PIEOAORIA CMBORIC BORINE
INPLIIAATION CRRONIC :
IBPLARNATION PUCAT. CHBOWIC
IBPLABRATION CHROWIC SUPPURATIVE
BROBCSOPEEOROVIA CRANOWIC SOPPORA
ABSCESS CHRONIC .
IPPLAABATION GRANOLORATOUS
_PIBROSIS DIPPUSE

LOWC/ALVEOL]
COLLAPSE
EDERA

COos ‘voL LOW DOSE RIGH DOSE

-
NAVPRNP P

S _RY ]
-
- NN

" . 19 25
7 2%

CIRCOLATORY SYSTES

ATRION

TBRONBOSIS
. ’
i STOCARDION
! IPYLAABATION ZBRONIC
PIBROSIS
DEGEBERATION B
PRRICARDION

IVPLABBATION

2PI2A20D10N

1RPLARBATION )

ISPLABBATIOB ACITE - }

' ' IVFLANBATION ACOTR FIBRIPOUS
IUPLARGATION SOBACOTE
: INPLARAATION CBRONIC
! LIPO-GRABOULOSA
i WECROSIS FA?

A027A
BEDIAL CALCIPICATION

2 (o8) S (10%) 7 (18%)

L)
X I R ]
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TABLE C1 MALE RATS: NONTUMOR PATHOLOGY (CONT. )

- .- ——

COROBARY ARTERY
BROIAL CALCIPICATION

RESEPTERIC L17ERY
2rdIAL CALCIFICATION

PORTAL Y818
TERORROSIS

CONTROL

P L L L L T T TP PP

DIGRSTITE STSTIN

SALIVARY CLASO
INFLABBATIOF ACUTER

LIVER
cosgeJrION
APSCR3S CHROBIC
PILIOSIS BEPATIS
FECROSIS POCAL
IBPARCY
-S8TABORPROSIS PATT
sSIPER?ROPBY

LICER/CESTRILOBOLAR
CORNGESTION

LIVER/PRRIPORTAL
r1ss0s1s

LIvER/RUPPPEIR CILL
BTIPRATROPRS

SIL8 DEC?
STPERPLASIA

PABCREAS
I9PLABIATION CERORIC
PRRIARTERITIS ’

280784303
DISTRUTION
PFO3ZRIGI-80DY GRASULOSA

17 (85%)

3
1"

- b

0 (16%) 7 (I8%)

1
.
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a
TABLE C1 MALE RATS: NONTUMOR PATHOLOG ’ (CONT.)

COBTROL LO® DOSE B8ICS DOSE

STOMACB (COWT.) .
uLCER ‘ 1
IFPLARNAZION POCAL ' ‘ )
CALCIDA DEPOSITION

-GASTRIC RBOUCOSA 2 2
fRBORARBACE 2 2

SHALL IDTESTINE 1
BSESORRHAGE L

LARGE IFTESTIFE )
ISPLAANATION ACUTE BESORRIASIC ) )

COLO¥IC SUBROCOSA 1
ERRORRNAGE )

URITARY SYSTEA 16 (80%) 18 (37%) 22 (as%)

i | 944 } 44 10 3 - 20
BISERALIZATION ’
. BYDROBEPAROSIS

COBGETION : L)
FEEORRBAGZ

PYELOBEPBRITIS :

AB3CRSS ]
IBPLASNATION CHRORIC S
IPPLARBATION CEROBIC CISTIC
IBPARCY SEALXD 2

. W
~

[ J
-
-

KIDERY/CORTEX 1 Y
SEBORAEBAGE r
ADSCESS ’ 3.
FIBROSIS DIPPUSE ?

REFAL TUBOLE s 1 s
DILATATION s ’ s
case 3 ' s R

ORIVARY BLADDER 2 ?
SRBOBRNAGE : ?

s
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TABLE C1 MALE RATS: NONTUMOR PATHOLOGY (CONT.)

3 7285

CONTROL

4IGH DOSE

ORIBARY BLADDER (CORT.)
ULCER ACDTE
OLCER CERONIC 1

EBDOCRISE SYSTEN s (20%)

PITUITARY
CYS?T "

ADRENAL _— - 2
cis?
CONGESTION -~
BEKNORRBAGE 1
HEBATOCYS? :
ANGIECTASIS : 1
BETAPLASIA OSSEOUS

ADSESAL CORTEX 3
SEBORBEBAGE : 1
DEGEWERATION
LIPOIDOSIS 2

ADRENAL HEDULLA
(=4} 4
SIPERPLASIA

TRYROID ‘ ' ' 1
c1S? oo 1

PABATBRIROID
BYPERPLASIA

PANCRBATIC ISLETS
SYPERPLASIA

10 (20%)
3
3
2

.8 (16%)

3
3

7.

L)
1

EEBATOPOIBTIC SYSTEA 13 (65%)

BORE AARROW 2
~ HYPERPLASIA HERATOPOIETIC 2

27 (55%)

3
3

19 (38%)

51




TABLE C1 MALE RATS: NONTUMOR PATHOLOGY (CONT.)

-— - ——v .y - -

ag
X
®
o

- ———— —— - -

" cosrROL

SpL2ER
CONGRSLiCH
INPLANBATION ACUTE
HEBOSIDEROSIS
ATROPHY
LYNPHOID DEPLETION
AYELOID BETAPLASIA
BEBATOPOIESIS

LY"PH NODE
LYNPHANGIECTASIS
COBGESTION
i EDEBA
; BERORRMAGE
i INPLARHATION
: INFLANRATION ACUTE
! INPLAAMATION ACUTE HEHORRBAGIC
INPLARBATION SUBACUTE
BYPERPLASIA RETICULUS-CZLL
LYSPHOID BYPERPLASIA

TRYAUS
COSGESTION
BENRORBHAGE

W -

LLJ 10

N
~

REPRODUCTIVE SYSTEN

BABEBARY GLAND
cIs?

PROSTATE
RDEEA
IWPLABRATION
1SPLARNATION ACUTE
INPLARSATION ACUTE SOPPURATIVE
INPLABSATION SUBACUTE
INFLABBATIOR CHRONIC
INFPLANAATION CRROWIC SUPPURATIVE
s PIBROSIS DIPPOSE
: ATROPHY

SENIVAL VESICLE
IBPLABBATIOR ACUTE

TESTIS
ATROPYY
ATROPAY FOCAL
ASPRRAA YOGEWESIS

7 (35%)

" (29%) 12 (28%)

1
)

We W =
S NN w

sNN

52




TABLE C1 MALE RATS: NONTUMOR PATHOLOGY (CONT.)

o - - O - - - e > - - - - . - -

COBTROL LO¥ D0SB #1GH DOSE

EY T L T T T B L T L L T T T R e ]

EPID1DYIRIS 1
DECROSIS PAT
ATROPHY . 1

NERVOUS SYSTEA 1 (5') 1 (2%)

SRAIB/RENIRGES ' 1 ?
1NPLARNATION ACDTE 1
. IPPLARKATION GRANULOMATOUS -

BEALN 1
ABSCESS _ 1

-——e= - -

AUSCULOSKELETAL SYSTER
noEs

SPECIAL SEESE ORGANS
RONE

ALL OTBER SYSTEAS - : : 1 (2%) 2 (a%) ; :

AzOOBEY _ = :
LI20-GRANDLONA _ 1 ' 3
SECR0SIS PAT 1 o

PLEURA 1 v 1
INPLARBATION ACUTE , I
ISPLABSATION SUSACUTE ' : 1

50 L3SIOF REPORTED
A0TOLYSIS/BO BECROFSY PERPORAED 1

ANIBEAL DISPOSITION SUNREBARY

ANINALS IBITIALLY IB STUDY 20 50 . S0
SATURAL DEATHS® 20 50 ‘ 99
BORIBUND SACRIPICE ) ' 1
SCEEDOLED SACRIFPICE
ACCIDESTALLY KILLED

- YERBIPAL SACRIPICS

¢ IBCLUDES AUTOLYZED ANIBALS

¢ SYSPTEN PERCENTAGES ARE BASED OF BOBBER OF ABINSLS BECROPSIED.
53
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TABLE C2

SUMMARY OF THE INCIDENCE OF NONTUMOR PATHOLOGY
IN FEMALE RATS TREATED WITH 1,1,1-TRICHLOROETHANE

-—- - - -———-

COBTROL LO¥ DOSE . 81GH DOSE

— - -

ASIBALS IBITIALLY I® STODY 20 50 50 .
ABIB) .S BECROPSIED 20(100%) 50(1001) : 50 (100%) '
AFIBALS EXABINED BISTOPATHOLOGICALLY 20 50 ’
ABIBALS ¥1TH IOI-TU!OS PATHOLOGY 20 (100%) -09 (90!) 50 (100%)

t
IBYEGUREBTARY SYSTER H

L o] ) 4

RESPIRATORY SYSTEW ® 20 {Inne, 87 (98%) a9 (98%)

TRACBE] 9 LL) "
OLCER
IWPLARBATION SUPPURATIVE
INPLABBATION ACOTE
OLCER ACDTE
INPLABBATION SUBACUTE

VN W
NWo
W EN2

LONG/BROPCHUS 15 15 14
BROSCBIECTASIS 15 .
INPLARBATION ACOTE
ULCER ACUTE
INPLARBATION ACUTE SUPPURATIVE
~ IWPLARMATIOR CHROWIC
OLCER CBROSIC . . :
ISPLABBATION CHRONIC SOUPPURATIVE 2 2 .
LYAPBOID AYPERPLASIA 1

WN o
w W

- N

L0NG/BRORCHIOLE 3 2 3
19PLAARATION CRROBIC 2 . .
: IBPLARAATION CREONIC SUPPURATIVE ) 3 i
i PIBROS1S A 1 T :
LONG 19 36 kY
COBGESTION ' 7 21
eoERA - 3 .
RENORBAAGE ]
BROL “BOPNEDBORIA ]
ISPLARBATION )
| BROBCROPEZONOBIA ACuTe 6 5
i INPLABBATIONS ACOTE 2 o
; INPLARNATION ACOUTE SOPPURATIVE 2 ] s
! BRORCHOPREUAONIA ACUTE SUPPURATI . 2
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. TABLE C2 FEMALE RATS: NONTUMOR PATHOLOGY (CONT.)

COoSTROL

LO% DOSE

2163 DOSE

LUBG (COWT.)
PEHEDYOU1IA CRECNWIC BORIVE
IEPLARBATION CHRONIC
BRONCROFNZUKONIA CHROBIC
IBPLARBAZION POCAL CRROWIC
IWPLABBATION CHROWIC SUPPJRATIVE
BROWCNOPUEUROMIA CHARORIC 3O5PPOURA
ABSCESS CHRONIC
PIBROSIS DIPPOSE

LONC/A%LYBOLI
COLLAPSE
BDEZHA

NWSVB s

10

°

CIRCULATORY SYSTEA

SEART
ABSCESS CHRORIC
P1BROSIS DIPPOSE

SYOCARDION
IBFLARBATION SUBACOTE

PERICARDIUN
INFLABAATION

BPICARDION
ISPLARBATION
IRPLASHATION ACOTE
ISPLABHATION ACUTE PIBRIRNOUS
INPLABRBATION SUSACUTE
ISPLAAAATION CBROVWIC
IBPLABBATION CHRORIC SOPPORATIVE
PIBROSIS

2 (10%)
1
1

7

17 (34%)

- OGPV

1
)

1.

VaWe o

DIGESTIVE STSTES

SALIVARY GLABD
c1s? .
ABSCESS CHRONIC

LIVER
- COB4BSTION
SECROSIS
NETABORPHOSIS PATTY
ATROPHY
ABGIBCTASIS

SEPATIC CAPSOLE
P18ROSIS

12 (60%)

9 (18%)

16 (32%)
1
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TABLEczFéMALERAT& NONTUMOR PATHULOGY (CONT.)

cowrrOL Low poss 8IGH DOSE

LIVER/CENTRILOBULAR . 1 2 .
WECROSIS . 1 o ’
. ATROPHY , 2 : .

LIVER/PRRIPORTAL ) : 2 .
PIBROSIS 1 2 ;

BILE DOC? 3 2 3 ;
INPLABNATION CHROWIC 1 .
BYPERPLASIA 2 2 - 3

PASCREAS 1 ' ?
IRPLABBATION CHROBIC L :
PERIARTERITIS ) N 1

PABCREATIC ACINUS L
ATRORAY 1

2SOPNAGUS ' 2
: GRAKULOBA
| PIBROSIS

- ob

sromacH 2 2 1 !
INPLABAATION HEBORHBAGIC 1 ‘
INPLANNATION ACDTE 1

. ULCER ACUTE ]
INPLABHATION SOBACUTE ]
IVPLABBATION CHRONIC . 1

GASTRIC 8UCOSA ' _ 2 2
EDESA 1 i
BEHORREAGE 2 1

SHALL IFTESTINS 1 ‘ :
ULCER CHROBIC ‘ 1 i

LARGE IUTRSTINE ‘ ‘ ' » B | B
£DREA - : .

coLos : .
INFLABSATION ACUTE T 1




TABLE C2 FEMALE RATS: NONTUMORPATHOLOGY(CONTJ

——. - -

-

&: @28 5

HIGH DOSE

CRISARY SYSTER

K1IDERY

" AIBERALIZATION
EYDRONEPRROSIS
COBCISTION
WERORRNAGE
PYELONEPERITIS
ABSCESS

1BPLASNATION CHROWIC

. CALCIGA DEPOSITION

KIDNZY/CORTEX
PFIBROSIS

BESAL TOBOLR
DILATATION.
case

15 (75%)
12

woN

L)
»

23 (26%)

21
5

i L}

ESDOCRINE SYSTER

PITUITARY
<152

ADRENAL
COBGESTION
eoEEA
BERORREAGE
BERATOCYS?
ABGIZTTASIS

ADREWAL cComr?TEX
CIS?
DEGEYERATION
LIPOIDOSIS
SYPERTROPRY
ARGIECYASIS

" ADREEAL BEDOLLA
BIPERPLASIA

THEIROID
LILATATION
POLLICULAR CYS?
SYPRRPLASIA C-CELL

PABATEYROLID
CONGRST10D

12 (60%)
2
2

9
?

19 (38%)

8
[}

16
L)
?
2
1

15 (30%)
13

- 3NN

21 (82%)

6
6

15
13

3 v
8 - ;
10
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TABLE C2 FEMALE RATS: NONTUMOR PATHOLOGY (CONT.)

- ———— — ————— ——  ———— - - - - - ——— - W = = - - > -

CONTEOL 10% DOSE BIGH DOSE
PANCREATIC ISLETS 1 :
BYIPERPLASIA ) . . .
SPRATOPOIETIC SYSTES 18 (90%) 33 (68%) 38 (68%) :
BORE BARROV . 1 [
COBGESTION : 1 .
RERORBAAGE 1 :
BYPERPLASIA HEBATO?0IETIC . ] : 3 ;
SPLEER . i 17 26 29
CONGESTION 1 [ 1
IBPLARNATION ACOTE 2 1
£EZBOSIDEROSIS 10 9 9
* WYPRRPLASIA BETICUOLON-CBLL t I .
BYELOID BETAPLASIA 1 " 19
LYRPA BODE 6 13 16
LYSPBANGIECTTASLS ' 3 2
CORGESTION 3 5 3
NERORRBAGE ) z 2
IEPLABNATION ] .
IPPLABAATION ACUTE 3 ] :
. INPLABMATION SOBACUTE 3 ;
i 19PLANAATION CHROWIC | :
] GRANULONA 2 ] :
] SEROSIDEROSIS 2 .
PLASBACYTOSIS ‘ 1 ] '
AYPEAPLASIA RETICULON-CEL 2 1 .8 ;
LIAPHOID BYPEPLASIA 6 Y
BIELOID ®2TITLASIA 2} :
REPRODUCTIVE SYSTER § (20%) 8 (16%) 5 (10%) !

YAGIN2
IBPLARBATORY POLYP

OTERUS
BIDROABTRA : 2 2.

w
L J
[
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TABLE C2 FEMALF RATS: NONTUMOR PATHOLOGY (CGNT.)

-——- - - -

HERORRHAGE

IZPLARMATION ACUTE SUPPURATY E
ISPLABBATION. CHRONIC ‘SUPPURATITE

OTERUS /EODOMETRION
cYs?

INFLAABATION ACOTE -
IBPLARAATION ACUTE CISTIC

BYPERPLASIA

OVARY
CcIs?

- "

NERVOUS SYSTER

CHOROID PLEXJS
ABGIECTASIS

BBAIS
ABSCESS
GL10S1S
ATROPHY

BEDOLLA OBLOBGATA
ABsSCESS

BUSCULOSAELETAL S =T2N

SKEL2TAL HUSCLE
IBPLABBATION ACUTZ

SPECIAL SEwse ORGANS
 [] }

2 (10%)

1
)

-l b

- et N

-~
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ALL OTHER SYSTEAS 1 (5%) 8 (8%) 9 (18%)

ABDCEEN . ' 1 . ' ’ 5
LIPO-GAASTLONA 1
EECROSIS PAT ]

AEDIASTINODE ' . [ ]
ISPLABHATION ACCTE SUPPUBATIVE
ABSCESS CAROSIC '
PIBROS1S

- N

PLEORA C 1 . 3 7
IAPLAZAATION
ISPLAMRATION ACUTE SUPPURAVIVE 1
I¥YPLAAAATION SUBACUTE ' 1
IPYLABBATION CHROBIC 1 2 6

50 LESION REPORTED. ' 1

ABIZAL DISPOSITION SOHHIB!

AVIRALS IFITIALLY I8 STUD! 20 50 50
BATORAL DEATH® 7% (1] 87
BORIBUED SACRIPICE 1 2
SCHEDULED SACRIPICE
ACCIDENTALLY KILLED .

TERBIFAL SACRIPICE 3 2 1

¢ IECLUDES AOTOLYZED ABINAL®

e SISTES PERCSITAGES ANEZ BASED OB NUASER OF APISALS BECROPSIED.
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APPENDIX O

SUMMARY OF THE INCIDENCE OF NONTUMOR PATHOLOGY
IN MICE EXPOSED TO
1,1,1-TRICHLOROETHANE
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TABLE C1

SUMMARY OF THE INCIDENCE OF NINTUGR PATHOLOGY
INMALE MICE TREATED WITH 1,1 1-TRICHLOROETHANE

ANIBALS 'INITIALLY IN STODY 20 50 50
AWINALS RISSING 1 ‘
APINALS BECROPSTED 15¢100%) .87 ¢00%) 50 (100%)
ANISALS EXARYNED BHISTOPATHOLOGICALLY 15 87 “9
AFIBALS ¥ITH BON-TUNOR PATHOLOGY 18 (93%) 85 (96%) 89 (98%)

- - - —— - - - - S B e Cm - - - ————— - - - ————

1BT2GUNREYARY STSTER 2 (13%) 12 (26%) 15 (30%)

sK1v 1 12 15
EDERA ‘ 1
oLcER : 1
ISPLARNATION ACOTE : , 1
A3SCESS CHSONIC R
ACARTHOSIS ’ L B . 18
PARAKERATOSIS : 2

SUBCOT TISSUEZ . B
EDRRA 1
ABSCESS

SESPIRATORT SYSTER 10 (67%) 80 (85%) 86 (92%)

TRACBEA 2
I9rLAABATION 2

108G 10 R a0 . (13
CORGESTION ] ' 18 31
_EDEEA ‘ 1M 18
SERORBUAGCE )
PROSCBCPEEOROBIA ) 1
IBPLABRRATION ] 9
BROWCROPEZUAONLIA ACUTE [
ABSCEsS )
PUEUROVWIA CHARONIC BUPINE
BROBCHOPFEUNOSIA CHRORIC 3

- - \O W

CIRCULATORY SYSTES . 1 (M

sonra o 1 , :
INPLARAATION ACOUTE 1

‘Preceding page blank | 63
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TABLE D1 MALE MICE: NONTUMOR PATHOLOGY (CONT.)

- - - - -~ —— . T — " -~ —— - ————  — > > W - > = —n

COWTROL

LOW DOSE A162 DOSE

> > D . P - P - — - — - - - - . —

DIGESTIVE SISTER

LIVER
HEBATOMA
LYRPHOCY?IC IFPLAM IFPILTRATE
ARYLOIDOSIS :
BYPERPLASIA
ASGIECTASIS

LIVYER/C2NTRILOBOLAR
WECRO0S1S POCAL

LIVER/KUPPPER CELL
HYPEAPLASIA

PABCREAS
PERIABTERITIS

SBALL I¥TESTINE
LYAPHOID NYPERRPLASIA

coLon
RERATODIASIS

8 (530
8

13 (28%) 5 (0%

9 ' 5 -
1

[ )
[ ]

NN

-3

T D S B D S T > - - - — - - - —— " - - - - —_ - - A -

ORIEARY STSTES

x1pwey

SYDROSEPAROSIS
: - LYBPROCITIC IFPLABR IPPILTRATE
' I9PLABANATING ACOTE SNPPOURATIVE
: ISPLARSATION CHROWIC
INPLARRATION CHROWIC CYSTIC
FIBROSIS DIPPUSS
ABRTLOIDOSIS

KIDPEY/CORTRE
LYAPHOCYTIC INPLAR INPILTRATE

- 9EFAL TOBOLER
CITOPLASRIC VACOOLIZATION

D2IMARY BLADDER
19PLABBAPION

13 (67%)
12

wWN BNN

7 (158) 7 (148)
s ]
: 6
1

64

000067

R e e AR




w 285
TABLE D1 MALE MICE: NONTUMOR PATHOLOGY (CONT.)
.j COSTROL 117% £2s? S1GY DOS®
EEDOCRINE SISTER 3 (20%)
ADREMAL . 3
ARTLOIDOSI 3
SENATOPOIETIC SYS?ZH 10 (670 15 (32%) 18 (28%)
BCEEZ BAREOVW 1 1
BYPERPLASIA BENATOPOIETIC 1 . 1
SpLEED s _ 9 7
ABYLOIDOSIS 7 .
BYPERPLASIA RENATIPOTIETIC : 1
LYAPBOID BYPERPLASIA ' ) ' ) J k | 3
AYZLOID RETAPLASIA : 2. »
LI8PE SODE 3 9 °
cowcestIon _ 2 3 .
AZBORTRAGY k ]
INPLANBATION ACOTE 1
LYAPEOID DEPLETION , 1
SYPRRPLASIA RETICULUS~CELL s
LYAPHOID BYPERPLASIA . 1 1 5
CERVICAL LYNPH §ODS
ABGIECTASIS -
SOPERIOR DEIP CERVIC
ASGIRCTASIS
REPRODUCYIVE SYSTEA ' 1.(T) 1 (2%)
PROSTATE 1
ISPLANBATION ACOTE '
SENITAL VES! LB 1
DILATATION 1
EPIDIDYNIS
SPEREATOGENIC GRANULO®D
65
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TABLE D1 MALE MICE: NONTUMOR PATHOLOGY (CONT.)

CONTROL LO¥ DOSE HIGH DOSE
5T o - —————— —

/ ) BERYVOUS SYSTZA : 1 (%)

j’ ’ BRAIB/RENIGGES 1
: INPLANNATION ACOTE _ 7 '

BUSCULOSKELETAL SISTER

n: roRE ;
T L — _— .

SPECIAL SERSE ORGANS

- . . WORE

ALL OTHER SYSTEARS

\E"-f-—_-; sone

B0 LESION REPORTED L ' 2
AUTOLYSIS/RECROPSY PERP/NO BISTO . 1
AUTOLYSIS/RO NECROPSY PERPORMED b ) 3

ARISAL DISPOSITION SUMMARY

ANINALS IBITIALLY IN STUDY 20 50 i 50
o ) WATORAL DEATH® " 3 - 37
St ' HORIBUED SACRIPICE : 2
. SCREDULED SACRIPICE
- | ACCIDENTALLY KILLED
TERRINAL SACRIFICE

. 15 on
"y BISSING :

-

./ ' ¢ IBCLODEC AUTOLYZED AWIBALS
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TABLE 062

SUMMARY OF THE INCIDENCE OF NONTUMOR PATHOLCGY
IN FEMALE MICE TREATED WVITH 1,1,2-TRICHLOROETHANE

" comryoL LO¥ DOSE BIGB DOSEB
ANIRALS IFITIALLY IN SYODY 20 50 . 50 "
ARINALS BECHOPSIED 13(1008%) 48 (100%) 50 (100%) ¢
ASIBALS EIANIUED EISTOPATROLOGICALLY 18 a8 50 '
ABISALS WITH BOB-TOROR PATHOLOGY 1 (100%) %8 (100%) 50 (100%) _
BE3PIRATORY SYSTER 18 (78%) 82 (883%) a3 (86%) .
TRACEEA 1 ;
1SPLABBAYIOS ACUTE 1 }
LOPG/BRONZHUS 1 :
INPLABRATORY POLYP 1
LonG " .2 ¥ i
CO¥GESTION ° 1% 29 i
EDEBA 1 6 13 : ;
EENORRNAGE : 6 2 : ;
INPLARNATION . 28 ” i
INPLARSATION ACUTE SUPPORATIVE 6 3 i
BRONCROPERUBONIA ACOTE SOPPURATI 1 2 f
PREUNONIA CHROWIC WORISE
BROX-ROFSEURONIA CEROWIC 1
CIRCULATORY SYSTEM 120 3
#Y0CARDI0S ’ R :
" ISPLARBATION ACOTE 1 ‘
» i
DIGRSTIVE SYSTES 8 (22%) " (29%) 8 (16%)
SALIVARY GLAEM 1 '
LYAPROCYTIC INPLAR ISPILTRATE 1
{
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TABLE D2 FEMALE MICE: NONTUMOR PATHOLOGY (I;ONT.)

COSTROL - LO¥ DOSE

B1GH DOSE

LIVER

INPLASBRATION SOBACOTE
’ BECROSIS

’ ¥ECROSIS POCAL
ARYLOIDOSIS
BYPERPLASIA
ANGIXCTASIS

LIRPHOID 3TPERPLASIA
BYBLOID HETAPLASIA

! " LIVER/CENTRILOBULAR
i : ¥ECROSIS

PARCEEATIC DUCT
DILATATION

sronacH
OLCER ACUTE

SHALL 1I8TESTINE
LYAPROID BYPERPLASIA

coLow
BREATODIASIS

LYNPROCYITZC INPLAR IBPILTRATE

3 13 ]
2 ' I

- b O

- BN~

OURIBARY SYSTEA
KIDERY
BYDROBERPHROSIS
PYELOBEPHRITIS .
LYNPBOCYZIC IBPLAN 1I¥FI
ISPLANNATION CHRONIC
ATROPEY

- ' 0R1SARY BLADDER

INPLARSATION ACUTE SOPPORATIVE
IBPLABAATION CHBRORIC CYSTIC

LYAPROCYITIC IBPLAN IPFILIRATE

6 (33%) s (19%) .2 (W)

] 9 2
1

NN &

‘o
. -
i

il il Jiii il n
il T T T
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TABLE D2 FEMALE MICE: NONTUMOR PATHOLOGY (CONT;)

COFTROL

LOW DOSE 8IG6H DOSE

ENDOCRINE SYSTEAR

ADRENAL
CONGESTION '
ABYLOIDOSIS

ADREEAL CORTEX
BYPERPLASIA

1 (6%)

o (13%) 1 2%)

5 1
) L)

SEBATOPOIBTIC SISTER

30WE BARRON
HERORRBAGE
BIPERPLASIA HENATOPOIETIC

SPLEEE
CORGEST1ON
INPLARBATION ACUTE
AAYLOIDOSIS .
ATROYBY
SYPERPLASIA POLLICULAR-CBLL
BYPBRPLASIA NEHATOPOIBTIC
LYAPBOID HYPERPLASIA
BYELOID BETAPLASIA

LYAPE EODE
HEBORERBAGSE he
IPPLABBATION ACUTE
ISPLARBATION ACUOTE SUPPURATIVE
IBPLARRATION CHRONIC
PLASSA CELL ISFILTRATE
BYPERPLASIA RETICULUS-CBLL
LYBPBOID BYPERPLASIA

8 (88%)
3
)
2

26 (58%) 11 (22%)

28 LA

@y

-h
LR
OB bbb b

Wb - - ab

REPRODOCTIVE SYSTEN
VAGIBA

.+ IWPLANSATION CBROWIC

UTERUS
ATDROBETRA
18PLABEATION
IWPLABAATION ACUTE SUPPURATIVE

OPER0S/ENDOSETRIOS
cys?

15 (83%)

1%

27 (56%) 23 (a6%)

1
’

2 3
2 k)

26 ' "

G NV AP s N
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TABLE D2 FEMALE MICE: NONTUMOR PATHOLOGY (LONT.)

.; é:f ﬁ%?ggggggé§

COSTROL LO® DOSE

2168 DOSE

OUTERDS/ERDOBETRIUN (COWT.)
BYPERPLASIA
BYPERPLASIA CISTIC

PALLOPIAYF TUBE
DILATATION

OVARY
cIs?
POLLICOULAR CYST
SEROBRBAGE
ATROPBY
ABGIECTASIS

15 25

12

SERVOUS SysSTER
ROSE

BUSCULOSKELETAL SiIsSTEH

soue

SPECIAL SEFSE ORGARS

'ALL OTHER SYSTEES

PLEURA g
INPLABEATION ACUTE

2 (8%)

80 LESIO® REPORTED
RUTOLYSIS/N0 BECROPSY PEPORAZD

ARISAL DISPOSITION SUREARY

ARISALS LEPT IN STODY
BATORAL DEATH®
SORIBUND SACRIPICE
SCBBDULED SACRIPICE
ACCIDERTALLY KILLEZD
TERBINAL SACRIPICE

® ISCLUDES ADTOLYZED ABIRALS

20 so

n 22

S0
36

13

¢ SYSTER PERCENTAGES ARE BASED OF NONSER OF ApIfALS NECROPSIED.
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